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(57) C4#fFf»^<Z3|ga] 

^n^nm^tctij o STfcMfB«&©£u£:r-* £ 1 

y^-Tto^fgi, 10 
WfBBf£WiS£ail;S:i£(;:J:D. ^bfcMI2eiHm^ 



2 

tBftw^-^eji^©. 

A^^nsfltifBttScwe^-^^sfiiBtf-y h?«wfc€ 
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1 &©itfJE«!gc©eil?-*©iWEt: <y h3WA*>£n 

**i*n*E«lx. ME7 HkXA*f-?i:)SUfci 

^&bfcHgc©£i£^-*T-. fitfjg©Ji3Scgc©*g£&:©H& 
£««**n^ft£WS©«X*W#5£K£0»»bT 
eSI-T -5 O F D MSSfflf- ^feii^&T&o T. 
HtjfHaii^a*3ck tfgii © RE K fflKttft ©£If- ^ * 

n^en \z # x. s ft i) 7 / x - 5 1 * ^ * *Mtr a «t 3 \z , 
[fggi©i¥«B&g&9i] 20 

[0 0 0 1] 
[0 0 0 2] 

Cta^tSPSK (Phase Shift Keying) *> 30 

*^k*-&T^9i*fT'5QAM (Quadrature Amplitude 
Modulation) 2r£«0|ft£KM£3]Pj:<fflfr>£ttT 

[0 0 0 3] ~J2)l ; r-?*fcm.T2> 

(O F DMJS ; Orthgonal Frequency Division Multi 
plexing ) j&iJSggsftT^S. uOOFDMJSli, g 

few, * u— Y-<DW.&<D7 i —5"tn'en-c&m 40 
UTtt»©*n«^**figu. cne. ©guffaw 

[0 0 0 4] OFDM^SSX&UTtt, 

^iJt^TfiK-rSClt^-e^JS:^. b*>U OFDM 
tt\tfflk<D3ZmQ* £ ¥fr b TgiTf £ d <k *tT * -5 

©t. eaiHSftiffw^flEoeaix— ^u-httQAM 
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[0 0 0 5] 2*>\Z. OFDMKH lOCfil^ 

-r v^^^b'^3>Srii©fcje)©gii^tLTfts 

StlT^S. OFDM^tt, *t&©;i&i2tx 'J 7 

>*2tJH#ra-©H«»©«*«*t£«^T. -e-n-en 

©KiixU7ICx^> ! ^;i'^Ub , >'3 >4Jcjg©^-^E 
MSrfftA, fl«**«©*»Wffl#»rifittSFN (Sing 
le Frequency Network) ^iC^H^Uft-seM^t b 

[0 0 0 6] OFDM»SCK:4S»tft*maa*J:««lll 

uxfl»sE»jBa*«fflixT— «bTff -5©««»aTr** 

*;p«*i&«ft*©ifii-hfc#v>, 7-<Jx^&*as*5± 
tf7-uxaaE»flias»aK. /n-h^i7W 

ti***©^^— ^-tn-em?— jbutsewl, 
©*n«**-tn-en*» e»^s©e2i5 ; -^ ^-slti 

H-T*ili**T?**i5fc35cD, OFDM*St4*ffltt. 
**-B. JgbT£TV>-5. 

[0 0 0 7] 3itz. OFDM^©eMlfg^S:^-ra 
(Sttt, fSii7->Jx2saifebfcgjix-^?&, t^/ 
? )V / T -TU if $tWktZ> Z.<D?J 

T+uv%mm*m$T-*zwmz. as, Bf£©j«» 

□ d^guasicfco, a^sgitiss±T-7/'?- 
^ ^ x. 6 nfceitm^ £ mm mm. km m-r a 

[0 0 0 8] ftoT. £II^I:4^etl57^-ft 

^^*«iSbT*^ii«iHi^f'e^ni^-ra^^* 
a. 7/^-^-v^*^*«-rsfe«>ic. t±u 

^tc. b^b&#e>. eiHffi^^^bbT7/t-^^m 

[0 0 0 9] *56Wtt. ±»Ufc(ie*ft*©WB^»ctt 
*-T^$nfct©-e»l3, OFDM*SCKlJ:t)*S6Sn 
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£ v it&skr- 9 © =f- * m o m £<st £ a s z. t #t 

CO 0 1 0]- *«9JH:, OFDM^S^giifl^ 

9itt. 7/t-**»*sas#fc*ffltl.fc»fiKfcOFD 
[0 0 11] 

(Desf- * tn-eti *Bf ^ owsmmtt ©m^ 

^nf-fv^-Jtn^fgi, ittEBrfc©* 

*©»»s«***nu ^©afieMss^Mm-rs 

[0012] ffjgKtt, WEm^ttS^Stt. ffiEttft 30 
y h^n-^tlC^UTWEW^^-^SrW^-rs. 

[0013] »m\z\t> «reffltftiifs». A^sn 

SMEttftoeiH^-^roWEtfy h5>j©S£tHBcU 
t. iao«E«*oeai7*-^otwEtry hwa»A* 

SnsfctfK:. ttfiMBcBB0ttftB€U1ry h?«U 40 
t5»hBBt. IWBWftoea^-^OttElfv H?"]t 
i»EW»^B©§ratti*7F^*Aa5*-*£U Itf 

EB^i&x-^-tn-PtltEBU MET K kXAtr 

[0 0 14] ^JBSIUcBS^-^eSIBBtt, «*.tf^ 
Hfya >tt3tJH<&tf * • iftB^-^&NB »;:»■« Lfc 
Nfi (NJ4SER) ©feii^-^OFDM^jUcfcOfc 

in-rs. *^t^^x-^ejH»B{3*3^T, abb 50 
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ft* • *M«*Xil¥fttt. «^»JS^e*Ujfl (N 
fl) ©ei£7 J -*tCiiJDM3TfcPSK^3S*5«fctfQAM 

(I F FT) BaLTMBBBBfr&ffMBttlCXB 
[0 0 15] T-f-^^^-Tto^fgH RIMi 

mzmt&ts titers >f9Jim^.<Dfmy : -9^Ti-nif 
±ebxbb#5$k:j:d. *ri6bfcess«^T?*m 

HS»#«©B3&»ffi-5*BBU SSK, 

[0016] m^&mm^m*. 
two ax. &mm^<o%Htmmttmz-rz. 

©BaBB^BBOfcBBBfl-fcitfaBfiaiBBKJ: 

[0017] s-fc. *¥£w\z&2>7 i —?temjjmiz, m 

ESrS©B£BB#«©«*»jftfcffl?>3T. J3i£fe«*i5c 

e^-^-e. Bfj£©«B»©tt»©B2iB«*-*n-6 

n*jJr£©B£BB2FSCK: J: 0 l/TfiStSO F D 

/*-?ira**BB"r*J:5K:, ^^©JMI^tt* 
*Afc«E»rJ6©«S3EI*»SC«>«^jil[K. WEBB© 

esf-i' * n-en ^iw 0 its. 

[0 0 18] 

1 1 mmmm 

RT. #3B9i©»l©BB»BSK9i-r*. Blii, « 
1 ©H*S»IRtC*iW'5**Wfc«*QP SK (Quadralu 
re Phase Shift Keying) -O FDM^j£©x-^ej£ 
8IioM$*fflf*5, HiCSti^i:. f*— 
^Igf ill ^urJlr/rt^ujUEftBtt (s/P 
BBBB) 10 0, fl^iHttiSfi (MOD) 10 2. 
N#-f >h©«ttW7— UxffiBlftEIBS (IFFTHJ 
ES) 104. x-f v^JU/T^Dy^lHlgg (D/A^ 

BiaB) 106, , 106, . j )i$m& 

(LPFESS) 1 0 8, , 1 0 8, . QPSK^PlHjgS 
18. eHf|5I8S2 0*3«ttX7>T-^-l 2 6A^ttBK^n 
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3. 

[0 0 19] QPSK^iBHSSl 8 tt, T^P^^IhI 
SSI 1 0, , 110,. tt/ 2^*80881 1 2. ffSJJl 
«Sffl©^ge^iglHlSS ( I FLOSC) 114, 7ta 
^JofflHlgSl l 6«J:tf4>nMftKAO/X>H/tX7w 
. ;i/*E» (BPFEIK) 1 1 8j^&*«*ti*. SUSHI 

gg2 0tt, T-fuymwm&i 2 o, esis&sc^«ffl 

AAffiieSiES (RFLOSC) 12 2*J:«g3IWft 
ScfflcOB P FlsISSl 2 4))^««Sns. 
[0 0 2 0] x-^e^ISM 1 £J6±ttfcflJ<^ 10 

3IK:fl3H*»£. ^-^feM^Bl Aii^r—i? I 
NiLT. MPEG#£KJ:DEEltflF^fc;Sftfc** • 

14. I N*QPSK«W*SCO«^j«fc»l6: 

t5 112 hfflNiOx-^ibTlOftK €21 
H«»#«l*3 »= N«©«aH*flW«*T* O F D M^S; 

[0021] s/p^&eiki o ott. xts^ntcxts 
=7—5 I n testis Nfflroeii^-^ in,., -eft-? 20 

JU-?-* SlOOi LTft-S?,6i§ffl=gB 1 0 2 IC*fbT 

ffirj-r-s. la 2 a. eir-^iR., ©Mi. ait 

SLfcfl^aiif 1 0 2*ifiJDST€>QPSK^il| 
JIN,., (1=0, 1, N-l) CDfilCllfobT. 

0qx.ttBi 2 ics-r .t -5 f* q p s K&mttomn&'r- 

PZt., izmomx. IFFT@Kl0 4t:MtTffl* 

CCT. Wm&f-? Z k . , 14. TSCCDJ;5IC^ 30 

[0 0 2 2] 

[£fcl] Z k ., = X»., + jY»., 
{&U k, H4SE&, k[iOFDM-»#;KOy-T> 

X k ., ttd^^-^Z.., ©SHIScfiStfx. Y k ., 
«ia^^-^ Z k . , ©*»««-T?**. 

[0 0 2 3] £fc. T-ftemm&HZ&^Tit. Ti£ 

£. 

[0 0 2 4] 40 
[Sfc2] I Z k . , I =Co n s t 
{&U Cons t>0T<&-2>„ 
[0 0 2 5] IFFTISK10 4I1 ff,SiiUi8il 

0 2 A^A*Stl5Nl 1 ffiOff^^r-^ Z,. , (Z 
k .. , Z k ., , Z k .,-, ) 5 1 FFTffllU Nffi 

1 ffi<0^^|gC^— ^ Z k . . (Z k . 0 , Z k ., , — , Z 

„..-, ) SStfiK-TS. flU I FFT0B 1 0 4&mt) 
[0 0 2 6] 

[&3] z k . i = x k .. + j y k .. 50 
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ALU x k ., »4«5j?»5r-^z k ., y»., 
[0 0 2 7] D/A^&lnlSS 1 0 6,, 1 0 6, ti, * 

nfm ffthssi o 4^e.Arj$nfcx-< s?*jhb 

5£cD«3iiSc^-*z k .. roHifcfi!c#x k .. £«ktf£i&fi!c 
#y k .. S7tDmi:«*U £2HI^S10 
6, , S106, tLTLP FIh1K5 1 0 8, , 1 0 8, 
LP FlslgS 1 0 8, ,1 0 8, «. 
•£*1-£*ID/A£gilalgg 1 0 6, , 1 0 6, frt>AJ]2 

nteif^s io6, , s i o 6, o>T&u&ffifcf& 

#£|&*U £j§M-*§-S 10 8, , S 1 0 8, <h L-TQ 
PSK^HIhIKI 8CD^|slgSl 1 0, , 110, K» 

[0 0 2 8] Q P S K^HElgS 1 8 CiJt^T. ^gBfEU 
ESS 114(4. *Mra&S#«©Jfii3ti£m^££j£U 
SSE08S1 1 0, *3iyt 7t /2»ffl|HlSSl 1 2CMLT 
WAT*.- 7c/2f*«EIttl 1 2 14. Jgg&fSMlsJgS 1 1 
4;^£A*£ft;fcMM&fI^ro{iffi£, 7t/2rad 

(9 0°) IILT^ffiL, filSleJggl 1 0, 2-fLTtH 
fSBBl 10,, 110, 14. -?-tl^nLP 

Fazios, ,108, z At) z ntc fcmm*%s 1 

0 8, , S 1 0 8, <h. ^SBISSIhISSI 1 4^6A*$ 
ttfc*3Mfc«*, . JBttX&glB 1 1 4 K£ 0 rc 
/2 r ad»ffi*nfc*a««*t*7^-n^«lc*i|C 

b. s*flM»s iio, , s i i o, t LTflnffmss i 

[0 0 2 9] Jn#lelg§ 11611 SlglelS& 110,, 1 

1 o, frt>\jjistitim»mns no, , s 1 1 o, 

£JD#U ^flfl^S 1 1 6tl/TBPF IeIS§ 1 1 8 \Z 

MiyxmtiT^o bp fuss 1 i 8«, mnm&i 1 6 
frZAJjzntz&mm^s 1 1 6a>s+iBiJ5i£»*&*m 

*©*K«*JS#-£|Sfc*-rs. Q P S K^PlElgS 1 8 
^SQ P S K^SiT-^fflUTgSf 1 8 

l. mmmi&2 oom&®& i 2 o»c^bxui^-r^. 
[0030] babes 2 0 c*><,>t, m^rnm®® 1 2 
2«, a«eaKK:®^Lfcra&&<Di8Sfc«^££j£ 
u m^uss 1 2 0 izttvxmtrrz. mn\ei?& 1 2 0 

(4. fl»«»@Bl 2 2**6A*Sft&»»««*£, 
QPSK^sUHgSl 8^e>AXj£*lfc^IHHf S 1 8<h 

2 0££{&U BPFIhISSI 2 4fC»LTtbTJ-rs„ 
[0 0 3 1] BPFHlgSl 2 4 14. SH3IIU8S 1 2 0 ^ & 

AASntJElSf^S 1 2 Ofr<=>, eS&HttSctftfBW 

ro^^«^^»$r^*T-5. it«@ss 2 o 14. cine,© 

iaiffl»»#*©*ilfi*S2 OlC*lftU. 7>Ttl2 

[0 0 3 2] ^±gSB^Lfc«k5lC. x-^eiMSBl 
14, fEttWF^ftLfc^Utf^g >*36©*J*r • Bfelfty- 
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fmvAJj'r-? i NsndrrsNfioeaf-^ i n 
[0033] *«w»c#*7 f -^ea«iti tj:ntt, 

IC<t». f^T. ^-^eiigB 1 14. *±»*fflt»fc 10 

T. SFN:5SW>eSK:«UT*J0. m®.®.MM$:m$) 

[0 0 3 4] fc*5. JS 1 ©SfcttfcllCJ&W-ST*— *g3l£ 
§111 QPSK&SJIU&1 8 K*3tt££iB:£5S:£:LT 
QPSK^fflWc**. #J;U4, S/PXttBRlO 

B#£aiUJgfil 0 2 4-1 6QAM*iC©B^*SaC 

stsj: 5 icsae-rac: q p s K^miggs i 20 

8£43fr>T, 1 6QAM36FSC*0<BO*Btt3S*«*iC 
SfflWuiWt, ££(C. Q P S K&PHeI8& 1 8 \Z 

<h $ ■& 2> Z. t *> bI^T* -5 . 
[0 0 3 5] *&. t-^£I81 1 ©:&#ifi£gB:frl4, 

as, «*.«w-**ffl©5 f -^te3S"r*ffl^Kfflv>* 30 

[0036] r-^eaii 1 C£tt«7*-£r£ 
[0037] mgMMMM 

2©*M5»M^iJt*S#56WK«*QPSK-OFDM 40 

^-Ti^lr. 7 ? -;5'e^^fi2«. S/PS6tft@KH0 
0 , B^jSSffi^fi 1 4 . I FFT0SS 1 6. D/A^ 
&0I&1O6, , 106, . LPF|eIgSl08, , 10 
8,', QP'SKXIIBK18. i2HitsIg& 2 0 £ J;tf7 > 

mn (7—?) 14, ra-©fl:*«ttUT5Sl/T»S. 

[0 0 3 8] S4(l 0 3C^Lfe<S^iMtH^fi 1 4 
OMSrStiTS?.. 0 4IC^-r<fc^tC l B^ASiai 50 
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S114I1 ROM1 4 2&£Ztffim$it>'5>5'®&l 
4 4*6*l8Sft*. *aift*^>^EIiSl 4 414, « 
^MtBSll 4KA5 Wl^-^S 1 OO^AA^n 

iiW^S 1 4 teg&x-:? INZi.i 1(1 = 

0, 1, -, N-l) tt«ttS144 (0, 

1. ••, N-l ; ROM# 0~ROM#N- 1 (EI 

5) ) £ROM 1 4 2 K^LT. 0tj*tf, ROM142 
C7H^O±tttyhil/TW*l/. ^Difl^S 2 0 
t'*3lt-5JSMffiCft»CROM 1 4 2 KEBSnT^-SR 
OMf-7JP (ROM* 0~ROM#N- 1) £9J0i& 
A*. Sfc, 4 4©H"&lgl4. I 

FFTEJg&l 6 4»6A**n4UtyhWS 1 6 cfc 
±0'Jt-y i-sn. 0 fcfc*. 

[0 0 3 9] ROMl 4 2©7 Kl/^0±fitfy hirb 
Ttt. ±&©<fc'3»~i&i£&#^>*0&l 4 4©fH£fiI 
S144**A*Stl, ^J^liT'fitf-y hiL-Ttt, S/ 

p^tfeiass i o 0 3&»6A*a?n*/x5 u^f- * s 1 o 

0t. »»«*£>*0i&l 4 4©ff-gc*tS 1 4 4t*t 

[0 0 4 0] 0 511 04t^tfcROM14 2O7F 
l/7CEtSnfcS^^f-5' Z». , O^t^gtiX- 
B^J&t*— ^Z k ., 14. IFFTte]?&16 
KPIWD/ASEiftHKl 0 6, .1 0 6, ^©&SB#:fc 

A-^-v^m) inc [k7c/2N] tg*tli>« 

[0 0 4 1] ROM1 4 20§7I<I/Xl:«, EI 5 \Zyjk 

-?<ko\zmn&7 : -$' z k . , ^wb^s 2 o©n<@ 

©SS2l^<s-^cri©ROM?— (ROM#0~RO 
M#N-1) iLT, «*Sc©»SCCK*Sn-C^-&. 

x-^fej§isfii (iai) o*-&tra«fc. x 

-*fiSa«2i:*HTfe. B^Sx-^Z... 14. T 
[0 0 4 2] 

[*4] Z». , = X k . , + J Y». , 
fit-, k, 114S§Efe. kfiOFDM-»^Oy-^r> 

X,., fcB^J&^-^Z*., Y k ., 
teB^X-^Z,., o*»*»-c*«. 

[0 0 4 3] ROM 1 4 2 tdfetfe^nT^-SB^ 

&7—$>Z k . , 0«a#«tt. »3t«*tf>*ia(8l 4 4 
©fh^ttS 1 4 4, &<fctf. S/P«*lBlttl o oa»& 
AASftS/^l/^f- 1 0 OWfillCJ&DT, IF 
FT0K1 6K»0#*riE*», D/A^&IHS§ 

106, , 106, . fe-soitt. 

iHiS©^iSSc#tiirj:0Slll«^s 2 o ir#^e.n-S>7 

jp^nT^*. ^-^^iiSBi (si) taao. x 
x-^z k ., ©^m («*s. ¥^m^j) a— fe-c\zn 
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[0 0 4 4] 

ms] I Z k . i I = f (S 1 4 4, S 1 0 0) 
fib. f (S144, S100) >0, f (S144, 
S 1 0 0) itn^UJU'f—^S 1 0 0*5«fctff|-£!cMS 1 
- 4 4IC«:i;T^**«^jftOli«T»-6. 

[0 04 5] I FFTIhISSI 6(£, x-^CSISBl 
(0 1 ) <D I F F TIhJSS 1 0 4 £ m&\Z, ^^MttJS 

si o 2 A>6ta*sn*Ne i act w-^ z k . , 

(Zk.. , Z,., , -, Z k .,., ) ^IFFTIIL, 10 
NfflUaottaRftT*— i'Zi.. (z k .. , z k ., , ••. 

xi.i-. ) tftrirr*. 

[0 0 4 6] St, I FFT0SS1 6 it, fi^MtBS 
@14^6N1 (11) Ofir^jftx-^Zk.. &Xt>2 
tl2>1tZfi\zV-ty hfg#S 1 6 c SSttfcU -B^j&ai 
liiSBl 4<DS8jgjS^'J'>^151S§ 1 4 4<Z>tf-g:iiS 1 4 
4Sr0i7U7-r-5o f-i'filgil (0 1) CD 

I F FTOZS 10 4 itl^SllC. I FFTEKSl 6#tH* 

[0 0 4 7] 20 
[i&6] Zk, i = x, . . + j y k . . 

utilCT-^z,., o«»:j««-c*a. 

[0 0 4 8] ^-^eMgH2<D»f^^^Hj-r 
S/P^&Bggi 0 Ote, ->'J7 , ;MB5tT?A**n 

fcNfHcoei^^-^ in,., -en-en*, 2 t?y 
WH^/^^f-^s 1 0 0 K&tfcT5. {1^,6 
jUffi^Kl 4(C*5ViT, a6tjHi^*'>>^[5Ifgl 4 4 A 

^j^tifc/^wi'f-i'S i o 0(D^$-^-rn-^:ffis 1 

44$, ROM 1 4 20T HUX©±fStf ^ htUTW 30 
2)b, R OM 14 2 Jcl2tS$tlT(f^-5 R OMf — 

(ROM#0~ROM#N- 1) 4SRt5. 

[0 0 4 9] ROM14 2C0TffityH:tt, l\=yV)^ 
=f— ?S 1 0 Ocoffi^A^J^tX. ROM14 2H 0 5 
CSbtROM 1 4 2 CDU-gcffiS 1 4 4 & J:W? UJV 
"t-^S 1 0 OlCJSUfcm^x-^Z,,., SIFFT 
0SS1 6(C^bTm^-T2>. I PFTBK1 6tt, «^ 
j&iiffigfil 4A^A*^tl*Nfi 1 Jflcofg-f^^— * 
Z k ., (Z k .. , Zk.i , Z».»., ) SrIFFTffl 

it, Nmiw.<Dmm&?-? z k .. (z k .. , 40 

Zk.. , -. Zk.»-, ) 3r£/&bTD/A^g||HlS§ 1 0 
6, , 10 6, rCttbTttf^TSo 
[0 0 5 0] D/A*8||31&1 0 6, , 1 0 6: *5«fctf 
LPFESS1 0 8, ,1 0 8, «, ^ft^niMWt?- 

^S10 6, , SI 06, fc£j*U QPSK^PI5Ig& 

1 sc:** bxta^-f -5. 

[0 0 5 1] Q P S KXMIeltt 1 8 tt, QPSK^i* 
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0 6, , sio6, ■e*HUT*mi*»s 1 8££fi£ 

U 2tfilElS§2 OtCttbTfflftTS. iifflnlSS 2 0 tt, 

shhb^s 1 8 zwMftm&mmiD&mm^s 2 ocsg 
*u 7>r-^-i 2 6$^bTa{ieM!SfcMi±j-rs. 
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